WO 2004/113888 



PCT/JP2004/009268 



[0 00 1] Z<D%£ffllZ,tiLW$LltiMm,^-i%i%W (Position-Sensitive Electron 
5 Multiplier Tube: PS-EMT) ^mir Z>*$MfrM M1&&WXzXRt 5„ 

[0002] m%m&<o*&mtmmm&'<f<>x, ^o-^Tn&g^ j:^^^ 

HBg 6 1-2 6 6 9 4 2 #HS¥ 1 0-1 5 0 0 8 6 -5§-<2^ :£J;t>*^^ 
10 • -y^— (S. Charbonneau) b^<t^^^: I" /— K3tm 

^itf£W£rfflWc 1 0 0 p s ^?tfe-eO— &l7uti?mftmWi®L (Two-dimensional 
time-resolved imaging with 100-ps resolution using a resistive anode 
photomultiplier tube) J (Rev. Sci. Instrum. 6 3 (ll) N 7^® N T ^ V t) ^ 
• <i l/7**rs( f-a.— h • $-Zf • "7 ■iV'v^ (American Institute of Physics) 
15 s 1 9 9 2^11^, 5 3 1 5-5 3 1 91) Kffl7F£tlX\<^Z> 0 

[0003] z.(D%wte. tifm$rMm7£<Dffi£*mz>z>z. k*n&}t-rz> 0 
[0004] z<D%>w<Dtifmftffimfemmfe. ^(DBjmzzoxmirzm? 

mm t , «t o -t »m £ n/t mie$l ttstea t m^mm.m^m^ o 



i 



WO 2004/113888 



PCT/JP2004/009268 



5 v—h^e»»WStt5i:#©«ffilE'fb:^l4?CT^U W;? ^ , ? : •^r;M':7'V'- 
10 [000 5] W ? P^-V isX-As-? Is— ^ te&^i^&g'lf O-C 

^^ufc^ffi^-f ^ ^^/^^w^^^pj^-t^^i- 
[ooo6] A^m\^. m*. aisu i3i/iif©fwt, 
25 ^if©»it(aoT, «t «5 iisv^^/v^— ©^n^tK t<D^m^7uKm 



2 



WO 2004/113888 PCT/JP2004/009268 



[0007] r-zmmmmte. ^m^-f s a** fcffl 
[ooo8] ^r—ftimmmte. w^n^^/i^v— hJrMti&^iJ-^ 

[0009] ^a&ssiftrau ^ijSf(7)m^lHl^®®^^^^'^^tB^** 5j; 

[0 0 10] 7*-**fl.3g2£ttr3u fS«$ftfcl#raSt«:JBV^ N 



3 



WO 2004/113888 PCT/JP2004/009268 



[0011] fWteu Wim^^U*^ b o 5tt©^7/M * 5r£i? 

io sr^-e^So 

[0012] ^•r-itf&w^ m^mzytm^fcx^xftm^-^Wk-tzy* 

15 [0 0 13] ^PjOH«|B*5<tTJ«flil<D@^i!ffm^#m«s ETF<&K3l3*r«fcffr 

[0014] iut ^M^^^^F^^M^g^^^^-t-^f 3 y * 
20 E|-efc5o 

[0015] El 2 «: N «J(BHc^HS*«lHlKS:^i-«t«&S|-C?*>5, 

[0 0 16] 0 3fi N W^n^^^/^l — h&^iiW^MEI"^^ 

[0017] 0 4tt, -fy^fob?^^©**^^^^^ 

25 [0018] 0 5W:s B!4«)$ftbj|ft^ , 9 7©5a<aftj»Sr^i"I2I"C*>So 

[0 0 19] IH6ta. ^4 #u^^l/*jV7l'~Y<Dmm±fc&V>%Wk<0%i 



4 



WO 2004/113888 



PCT/JP2004/009268 



[0021] Hsu, tsiET 5 — * <Dmi£Xfe<Dm.wirzit!b<DWtv&m-?ibz>o 

5 [00 2 2] |H9fi. ^^iOlh^^y ^^^^-riHT-fcSo 

[0023] miofi. f-^y ^^js^ov^aj&ufctftwi**sof*>f w 

[0 0 2 4] HUH:. *tfffll£<D7*-Y W&3D^t50-C*fcSo 
[0 0 2 5] |12lt >v«— — lsfy(D h7^i?X?fcttJfc\^fr%im 

10 B#£iJ<D^W WO^Ir^tTV^ 0 

[0 0 2 6] @13ii, B*ra#*HMJ£©#III«>— «Sr*i"7 n— btfc 

[0 0 2 7] 014fi. Bt^^iai^^Ill^f&^MSr^-f-^t 3 -^^— bt? 
<ib So 

[0028] EtTTi±, m*ttmm&&mvt£& *&m<Djffmt£&w&m& 
mm\mmirz> B mm<o®M>(OK.#>. mmz&m&m— ^tLitmmtuwm^tim 

[0029] Hill, *»lfc#5BlFMi^il ioo <Dm^.^ir 

20 •?uy?mX*1bZ>o mmi 0 0f*> fWl 0^£>3§i-5#;l 5 &$lttl U 3£M> 

ffi&ffiSbfcftT-ii'f&W (Position Sensitive Photoraultiplier Tube : P S — PM 

t) 1 4, iiLm^mmmmmi 6. ^^-^s^tti 8&wl.ti^ 0 
[0030] #^ifc^fi-ete> 1 0 <D—m t b-c, ( 1 c 

25 ) Irftt^f y^ttSo 0 2tt % W*l 0_h© I C**-t«l»B|-e*>* 
„ E^'J^^^fcl 2fl<M>o*— * 2 2,-2 2 l2 ^Wi~5^^ 



5 



WO 2004/113888 



PCT/JP2004/009268 



^fx-y2 0tfc5, << z/^—? =3-^—^2 Ot?lt tyWL&J 2 2 t 

> i:*sfcS 0 Ifc^ot, itl 0 0SrffiV^T»*©(fciti:^^5^^«:1H-*i-*t 
^—^^—^2 0<DtM1 s WT ; £' 5 Ti^-*t~ ; 5 o 

[0 0 3 1] 1 2tt. Wfti o^iigL«^ii:$*5fc* 

[0 0 3 2] ffiBtfeWS^m^fiF* 1 4 fit, 1 0 frb<D%*nfr\Z.W& 

.5 n^^/KT'l'— b (MCP) feJ^Wv^TV^T 

[0033] ® 3te-r>f ^n^^/v:/^— b^i-HEB&^Mia-efeSo la 

B££fri-cv^ 0 v^f ^ n f t y^/^v- h 3 O ©WB Wis IS30a^L 

xmw&tfWMM£frx^z> 0 ^^^afty^T'y- h 3 o commas r 

25 f 3 0©«BIJb©t«i3 0 a il^l^IUTV^S, !> - Kflft? 3 4 MP — K 



6 



WO 2004/113888 



PCT/JP2004/009268 



o 

[0 0 34] <4fiB^$J5£lHlS& 1611 T^^12 jo J; t^m^^Sf H© 

[0035] i 8 <tLW&?fflmfemv& 1 6 ^feltW^Bfc X 

^jx.fi^-y^=^t°^^- *-e&a 0 ^s^ei8{i. cpu. iBm^Ss 

[0 0 3 6] ^Ttli, mmftMmmmw ioo otM^&m^-rSo i 
2^^fi o±<oj^^— ^2 OZmWilrZ) ymt<04 2 2 

Ob7^^i5^*l 5tfS3Si-5 0 ^l^f 1 4f«l 5&:7* h#y- 
25 [0 0 3 7] -7^^ nf t^^v- Hi^ ©Alteit-o^±© 



7 



WO 2004/113888 



PCT/JP2004/009268 



m^fc1i5t^u-cv^6o ro^^^^^^&s, wis*™ 
[0038] ^f^r/-Kf±, ^Bnne-*iattJiasKit6>*t*u»flc 

#Krt6>*LW5. ^Hboliti, &gB#M!I3£lel&& 1 6^m^^^^tt 

[0 0 3 91 HOBS 1 6 f*. 14© ^7/-K©iK© 

5„ r©trattr-i?MIl 8tlbti5, 



8 



WO 2004/113888 



PCT/JP2004/009268 



[0 0 4 0] ftbKl, *«^WHP14I4. *15<DW^;^«b 

[0 0 4 1] w^f^^W^^ooil (W^Jffi) ©5t>^^ 

iO««taT^ft r*»«WJ ^^2 2^2 2 

12 *> b S ^ * 2 2 4 ~ 2 2 b fc W3b«« 3 6 * «>f« 3 

8-3 8 .l^t^Hxi^tiS, r ft & ©ft® 3 8^V^T^7/-K 

install 6 iJipj^i-So 

[0 0 4 2] BBl 6tt. X** 1 OWy^^-^2 0 

B^miE^^ (Time-to-Amplitude Converter : T AC) ^^XXa*) , l 3 ^ 

-b»©«^ ro«FH*». WH0Oftfi**« 

bft5o 



9 



WO 2004/113888 



PCT/JP2004/009268 



[0043] f-^iiiistt, mtti 6frtbmmtiLW&£Vfcfti%Mm 
[0044] h7^^^^f y ^v(Dm\m%-r^m^m^^ 

[0 0 4 5] PiTtlt, f-^«H 8»!:*5VNTttWI*^»jE**L5a 
[0 0 4 6] H4t±. «ffili*»**3Ebfc^i:*|jEU*^o*:*fr©»*K: 



10 



WO 2004/113888 



PCT/JP2004/009268 



% 3n. 5n s 7n, 9 nfc^l 1 nliW^^^ 2, 2 2 , N 2 
2 6> 2 2 7 , 2 2 9 ^W2 2 u l^Wn-FET^U 2p. 4p, 6p, 
Bp, !0pWl2ptt> WW^W 2 2 2 , 2 2 4> 2 2 6 , 2 2, 

[0 0 4 7] ±3ftO*5^ ^/Wfx-y2 0lt ^y^22 r 2 

SifcWS. Lfc#oT, «^3E»t?*>nri, ^7 5 0O«#lt-eo»f 
■?*>*. U*U ^7750©i#ftl>7^^^'-W34 

[0 0 4 8] «3B»*fcJI.6>H*^y^^^5^ fl5: W 

So 

[004 9] BB3^**L6J:5fc, ^B*^^>^^^* 3 8t 



11 



WO 2004/113888 



PCT/JP2004/009268 



y _ KttHp 34t ogggf n 1 t T*fe 9 . 2 2 a <p*#te*MS-t-5t&fcMfc 

S3 8 6 i:y-F^3 4iOSggt(il 6 't?fe5c Lfc#ot, fctti*>f S^^* 

^tmmim s s ^ * s s a»& y - fwkf 3 4 ^itsc kh-t 

a*Mfctt, WiMfptT (1-1.) /c©*V^fc*fc*>£3*b5. 
»Kl6^fl>6»lcKi-*l*n«»t«i+*- (tVW) tftfttmfc 

[oo5o] v - k«^o»« i *i!:iR}£&;iti\ 7 s t w <Dmmm 

[0 0 5 1] H6f±-r>f ^O^^^V-bS 0±^*3it5ft©tfflt 
gP 1~P 1 4&^«¥OT^fo<9, HTri^HbOteilia&Cfctfcffl^ 

y - K«g^ 3 4 a> bss w&tt-c^£ u/c&tu * 5 ^ ym^fc t*v- K«g^ 



12 



WO 2004/113888 



PCT/JP2004/009268 



[0 0 5 2] fttWMfcfcCfcfcWi**©?'* Wotf feottt. WH o_b 

[0 0 5 3] ^-t?> ^mtf^Cfcf^W©tibo#Srf 
[0 0 54] ETTtftt, *IEx~^ ©SlJfe**©— W«rRW-f S- El 8 

SHSJ&U vyX4 4t|«l^otHiMt5 0 l/-f*l4V^4 4iao-CAS 
^f^7/-F5 2^I^ttT^Cffi$nS„ r©tt^4t^ 



13 



WO 2004/113888 



PCT/JP2004/009268 



18 ^ 0 r.<DB#Ra^£N tfefflficflUdJSCfctfeWNFSfl^-f ^ 

f-^MItl' 8fctfcttHfce£7*>r W«rfit5. 
[0 0 5 5] ^-^JS^gl 8(1 ^^nffyWWh3 0±©t 
^JH^3 6IC5 12x512, -r^^^^]2 G^^Wm^fJ^^-C^o 

„ ^iT% ifci o^ow^^ovMTfci-t^^ w£$Jj£u i&vmm^^xte 

[0 0 5 6] JMfciftKiH H9fc***t5J:5^.5fr«i«*3 6«r<Rffl©p«y 

-c^m-r^o sunt ^i^ B ^^J:oT#b^c7 :: w^^^ : s:3D^b-cv^ 

[0 0 5 7] 0121111 1 ©iSEr-^ t£<5 < ^ s 1 -^ 2 0 



14 



WO 2004/113888 



PCT/JP2004/009268 



[oo5 8] ?*-*wmm.i 8», Mio^MTOao-cia^i 

[0 0 5 9] WEf-^(Omn\t. 0l3(^$tl5i7i^lOO» 

[0 06 0] im^^wfim *i\ m8^#^b-c±aibfc^fc 

laotiiEf-^lrMt^ (*^y^S 1 3 0), r. (DffiJEr- ? tex*- * ^ 
lif 1 8rt0R1l&Kt£fe*l£*i<* O^yT/S 1 3 2) 0 »«1 0 0 

©«HB^!l»l««r*fTi-« (^r^S l 3 4). 7-^MiH8lt nhfv 

5(7f7 7°S13 6)„ ^JEm^S'J^— |B«l£«fctefa£*tSi: £ *>1- 
N H4^*n«i5**f*b«i^ , 9 7©^-ef*'-^«!!a3S11i 8 0f^7°W 

[0 0 6 1] HUl^^IRm *i\ iil0 0?rfflV^ 

^-^^a.-^2 o©^ra^»aas*^ff u c^s^s 1 4 0), tbHtsj 



15 



WO 2004/113888 



PCT/JP2004/009268 



si44), 8f±, wmmm.^hm^—^^mh-^. 

b*E^-^^«llb*C«?MIRiaESr*KEi"« (^s^S 1 4 6). «IE £ ttfd©] 
y^S 1 4 8)„ 

[0 0 6 2] JBA±, «P^^^0^1fl^S^ N_ C^« b#*b 
[0 0 6 3] ±lBH*i^BT-tt, E8K^$;ix5^5£te:«fcoTffi:iE^---*SrBl 

[0 0 6 4] #^&B#T*te, r3fem-^*S#W (PMT)J rfc^flMf (EM 
T)J 3. -h!B«^S^ IfcWftfflaBfcW^fflFW (PS-PMT 

-ttfto-CtflKftWM-^JifflF* (PS-EMT) $H£fl3i-S££#-t?#5. 
n^^^/^lx-f^m^^^^b-r, 3t*H& (UVJ3it5VUV), Xlft. 

<£ubaxTV^ 0 P S-PMT^fflV^i>P S-EMTlrffi^5^ ^ttj^tl 

[0065] ±^mm^mx^ ettaisoTy-Kiu^T^/T 
m^&mikmm* (psd) ™tTtJ:v\ -^m^s^^^m 



16 



WO 2004/113888 



PCT/JP2004/009268 



[0 0 6 6] JblB^m^Bt:ii> ^MM^«liIISolbfNWf«r«it) ±tf TV^ 

% TOF (Time Of Flight) Jfcffl&J* £ LTbHI* *WjB|#ife % #J£tf, ~& 
^^-^K»^fT (SIMS), -f^-^mSL^ (ISSk ThA/n- :/ft£fK: 

[0067] #«w©H#ra#fl?aflj£^ttrau &ttH&eto£ cfc^ms^JxV v- 



17 



WO 2004/113888 



PCT/JP2004/009268 



tW ^ KJ 

1fflKtW0fiij6it::|RlAI ItWFI^;^ «rifefifci-Sflr#«^» £ . 

Lfcttw * s isjr*^* sr^-rs tftwsii £ . 



18 



WO 2004/113888 



PCT/JP2004/009268 



19 



WO 2004/113888 PCT/JP2004/009268 



20 



WO 2004/113888 



PCT/JP2004/009268 



O 

o 




1/13 



WO 2004/113888 



PCT/JP2004/009268 




2/13 



WO 2004/113888 



PCT/JP2004/009268 



m3 




34 

>16^v 



3/13 



WO 2004/113888 PCT/JP2004/009268 




4/13 



WO 2004/113888 PCT/JP2004/009268 




5/13 



WO 2004/113888 PCT/JP2004/009268 




6/13 



WO 2004/113888 



PCT/JP2004/009268 



Q_ 
♦ 



Q_Q_ 
♦ 



co 

Q_ 



CO CO 
Q_ Q_ 

Q. 
♦ 



Q_Q_ 
♦ ♦ 



O 
CL 



CL 
♦ 



CM 
CL 



CL 
♦ 



CO 
CL 



lo 



co 



co 



m 
p 

iji 

Si 
-J 



lO 

c\i 



CM 



LO 

o 



♦ o 



o 
p 

o 

LO 

CM 



o 
p 

o 
o 

CM 



O 
O 

o 

LO 



o 
o 

o 
o 



o 
o 

o 

LO 



o 
o 



(oesd) ys\y^ 



7/13 



WO 2004/113888 PCT/JP2004/009268 




8/13 



WO 2004/113888 



PCT/JP2004/009268 



M9 



















































— < 


i < 


J , 
















i i 





36 
53 



54 



9/13 



WO 2004/113888 PCT/JP2004/009268 




10/13 



WO 2004/113888 PCT/JP2004/009268 




11/13 



WO 2004/1 13888 PCT/JP2004/009268 



mi3 



(agate) 





t 


— S130 




I 






— S132 




f 






— S134 




f 






— S136 


\ 


f 






ma 


— S138 



( «T ) 



12/13 



WO 2004/113888 PCT/JP2004/009268 



mi4 



V 








- — S140 










-S142 












— S144 




r 






-S146 












— S148 







13/13 



1 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/009268 


A CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 G01N21/62 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 G01N21/62-21/74, HOI J43/00-43/30, H01L21/64-21/66 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 , Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 7-211280 A (Hamamatsu Photonics Kabushiki 


1-7 




Kaisha) , 






11 August, 1995 (11-08. 95), 






Full text; Figs. 1 to 6 






(Family: none) 




A 


JP 60-220542 A (Hamamatsu Photonics Kabushiki 


1-7 




Kaisha) , 






05 November, 1985 (05.11.85), 






Full text; Figs. 1 to 8 






(Family: none) 





□ Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* Special categories of cited documents: "T» 
"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
03 August, 2004 (03.08.04) 


Date of mailing of the international search report 
24 August, 2004 (24.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Np, . L. 


Authorized officer 
Telephone No. 



m^tHmWr^r PCT/JP2004/009268 



a. mi<oR-rz&wf<Dftm (mmm&m (ipo) 

Int. CP G01N2 1/6 2 



Int. CI' GO 1N2 1/6 2-2 1/7 4 , H 0 1 J 4 3/0 0 - 4 3/3 0 
HO 1L2 1/6 4-2 1/6 6 



B*HHffllgf^*8 1 922-1 996^ 

B#B&H^l#r3fe&$il 1 97 1-2004^ 

B*g£ft?IAJjfi£&&R 1 994-2004^ 

H*BJU19rgaHlfc&tiL 1 9 96-2004^ 



J I CST7r/f;u ( J O I S) 



HBt*« 



JP 7-2 1 1 280 A (S&ttf^XtlsSggfc) 1 9 9 5. 0 8. 1 1 
£X 181-613 (7r5'J-4» 

JP 60-220542 A (Sfe*h^^$|^ti:) 1 985.1 1.05 
£X £11-813 (7r§y-4U 



1-7 



1-7 



TYj #^Mjg<ofo^j!tm-efco-C, SBOtittfcfliOiei 
J: o Tit^tt^s & v n i # 7L h ti 2> t> <E> 

r&j is— A*yvh7jr§ y— x®t 



03.0 8.2004 



H8gl5S3lE#^03SigB 24. 8. 2004 



0*ffl4#ff>T (I SA/J P) 
W»fl 0 0-8 9 1 5 
Jfc£*FFftH»ta*HHTB 4*3-9- 



BE*? 



0 3-358 1-1101 



2W 



9 70 6 



3 2 9 0 



iSPCT/ISA/2 10 (g2^-i?) (2004fl|) 



